Concerted action of antiepileptic and antidepressant agents to depress spinal neurotransmission: Possible use in the therapy of spasticity and chronic pain.
Chronic pain states and epilepsies are common therapeutic targets of voltage-gated sodium channel blockers. Inhibition of sodium channels results in central muscle relaxant activity as well. Selective serotonin reuptake inhibitors are also applied in the treatment of pain syndromes. Here, we investigate the pharmacodynamic interaction between these two types of drugs on spinal neurotransmission in vitro and in vivo. Furthermore, the ability of serotonin reuptake inhibitors to modulate the anticonvulsant and windup inhibitory actions and motor side effect of the sodium channel blocker lamotrigine was investigated. In the hemisected spinal cord model, we found that serotonin reuptake inhibitors increased the reflex inhibitory action of sodium channel blockers. The interaction was clearly more than additive. The potentiation was prevented by blocking 5-HT(2) receptors and PKC, and mimicked by activation of these targets by selective pharmacological tools, suggesting the involvement of 5-HT(2) receptors and PKC in the modulation of sodium channel function. The increase of sodium current blocking potency of lamotrigine by PKC activation was also demonstrated at cellular level, using the whole-cell patch clamp method. Similar synergism was found in vivo, in spinal reflex, windup, and maximal electroshock seizure models, but not in the rotarod test, which indicate enhanced muscle relaxant, anticonvulsant and analgesic activities with improved side effect profile. Our findings are in agreement with clinical observations suggesting that sodium channel blocking drugs, such as lamotrigine, can be advantageously combined with selective serotonin reuptake inhibitors in some therapeutic fields, and may help to understand the molecular mechanisms underlying the interaction.